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STUDIES IN AUSTRALIAN M EC OP TER A. 

No. i. The New Family J^annochoristid.f^ with descriptions 
of a new Genus and four new Species: and an Appendix 

DESCRIPTIVE OF A NEW GENUS AND SPECIES FROM NEW ZEA¬ 
LAND. 


By R. J. Tillyard, M.A., B.Sc., F.L.S., F.E.S., Linnkan 
Maclray Fellow of the Society in Zoology. 

(Plates xvi.-xvii,; and three Text-figures.) 

Introduction. 

The Order Mecoptera comprises the peculiar insects commonly 
known as Scorpion-flies, because of the large forcipate append¬ 
ages of the male. These, in some of the commonest genera, are 
carried curved dorsallv over the end of the abdomen, thus simu- 
lating the corresponding well-known attitude of the scorpion. 
Originally regarded as merely a family ( Panorpidw) within the 
old heterogeneous Order Neuroptera, these insects w’ere first 
raised to the dignity of a separate Order by Brauer, under the 
designation Panorpatse, in 1885. The following year, Packard 
issued his equally famous classification of the Insecta, in which he 
also placed them as a separate Order, with the name, Mecapteia. 
It being agreed upon that all Orders of Pterygote Insects should 
have names terminating in “-ptera,” Packard’s name has in 
general been adopted in place of Brauer's, and has been equally 
generally altered to Mecoptera, the original name having been 
badly derived (Greek [xrjKos — length). Though some of the more 
conservative of entomologists still refuse to recognise these 
insects as constituting a distinct Order (see, for instance, Sharp 
in “Cambridge Natural History, Insects, Part i.,” p.449), yet 
such an attitude is quite inconsistent with the opinions of all 
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close students of the Order, and with a host of striking facts 
now available to support them. As an example of the trend of 
the most advanced opinion on the subject, we may cite Hand- 
lirsch,* who not only makes out a strong case for their close 
relationship with the Trichoptera, Lepidoptera, and Diptera, but 
would even derive each of these three Orders separately from 
the older Mecoptera ! This relationship is signalised by him in 
the elevation of the group comprising these four Orders into a 
Sub-Class, Panorpoidea. How far this is justified is a question 
that I hope to go into in detail in a future paper. Very weighty 
arguments w r ould have to be brought forward in order to dis¬ 
prove the extremely strong case set out by Handlirsch. In anv 
case, whether one accepts the Sub-Class Panorpoidea as valid or 
not, the separation of the Scorpion-flies into a distinct Order 
would seem at the present time to rest on absolutely unassailable 
foundations. 

The Order Mecoptera, though abundant enough in some part6 
of the w T orld in individuals, is yet a very small one in the number 
of its genera and species. Esben-Petersen, in his synonymic 
list published in 1915,f gives a total of three families, fifteen 
genera, and one hundred and sixty-two species. As most of the 
species are of moderate size, readily observed and easily caught, 
it seems unlikely that the world contains more than two hundred 
and fifty, or, at the most, three hundred, representatives of this 
ancient Order. 

Comparatively scarce as they are now, yet the fossil record 
would lead us to believe that these insects were more abundant 
in past ages. Quite a number of fossil wings, of w r hich the well- 
known Orthophlebict may be cited as an example, are now con¬ 
sidered to be Mecopterous. They are found chiefly in the Liassic 
and Jurassic strata. Recently J I have described awing belong¬ 
ing to this Order from the Triassic beds of Ipswich, Queensland, 


* ‘‘Die Fossilen Insekten,” pp. 1*252-1271. 
f “A Synonymic List of the Order Mecoptera.” Entom, Meddelelser, 
10 Bind, 5 Hefte, 1915, pp.216-24*2. 

t Queensland Geol. Survey, 1916. Publication No. 253, p.29 {Mesocho-, 
rista proavita). 
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and I have others, as yet undescribed, from the Wianamatta 
shale-beds at Narellan, near Camden, N.S.W. More interesting 
still is an undoubted Mecopterous wing from the Permo-Car¬ 
boniferous beds of Belmont, near Newcastle, N.S.W., which I 
hope to describe shortly, and which is the first record of the 
existence of a Holometabolous Insect in Palaeozoic times. 

In Australia, so far, only seven species have been recorded, 
belonging to four genera. In the spring and early summer, the 
species of the genus Ilarpobittacus are commonly to be met with 
flying rather lazily over bracken, grass, or low herbage, or visit¬ 
ing tea-tree blossom in search of insects for food. These insects 
are easily recognised owing to their general resemblance to the 
Tipulidce or Crane-flies. In the autumn, the much rarer insects 
of the subfamily Choristince appear. They are of very sluggish 
flight, and must be searched for in the neighbourhood of fresh 
water, amongst bracken or in partially dry reedy places. They 
are very rare in collections, and it seems probable that a number 
of new species still await discovery. The following is a list of 
the known Australian species :— 

Family Panorpidce , subfamily Choristince : 

1 . Chorisla australis Klug ( — Euphania luteola Westwood). 

2 . Chorista ruficeps Newman. 

3. T'cvniochorista pallida Esb.-Pet. 

Family Bittacidcr: 

4. Bittacus microcercus Gerst. 

f>. Harpobittacus australis Klug (= Bittacus corethrnrius 

Ramb., = B. intermedius 9 Selys). 

6 . Harpobittacus tillyardi Esb.-Pet. ( = Bittacus australis , as 

used by Froggatt in “ Australian Insects '*’). 

7. Harpobittacus nigriceps Selys ( = Bittacus intermedius £ 

Selys). 

The above list and synonymy are taken from Esben-Petersen’s 
work. Bittacus microcercus Gerst., is unknown to me. 

As long ago as January, 1916, I received from Dr. A. J 
Turner a single female specimen of a remarkable Mecopterous 
insect of very small size, collected by him in Ebor Scrub (5,000 
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feet). This insect had the head, thorax, and abdomen of a 
Dipteron, and its mouth-parts also appeared to resemble those 
found in the same Order. Only the wings showed it to be truly 
Mecopterous, though even in these some striking differences 
were to be noted from the more typical wing-plan of the Order. 
For instance, the presence of a frenulum on the hindwing, and 
the absence of the first apical fork in both wings (a character 
found also throughout the Diptera Brachycera) were points of 
the greatest interest. It remained, therefore, to discover the 
male of this wonderful insect, in order to see whether it pos¬ 
sessed the typically enlarged forcipate appendages of the Me- 
coptera. 

In October last, Mr. G. H. Hard}^, of the Tasmanian Museum, 
Hobart, captured a number of both sexes of a species very closely 
allied to the Ebor specimen, and sent them to me for determina¬ 
tion. As these were found quite close to Hobart, I at once 
wrote and urged him to obtain more, and to try to observe some 
of the habits of the insect. Mr. Hardy became fully seized with 
the importance of his discovery, and spent all his available time 
in October and November searching for it, in company with 
another collector, Mr. Clive Cole. I cannot do better than quote 
his remarks :— 

“The insects were taken near Hobart (off the Strickland 
Avenue) in a little water-course which flows from the leakage of 
a portion of the Hobart Waterworks scheme. This overflow 
keeps the course running throughout the year. It also drains 
the local land. The specimens were taken partly on the wing, 
and partly by sweeping. Cole, who relies upon sweeping, has 
taken only male specimens so far, but I have taken both sexes, 
both on the wing and by sweeping. One stump of a tree that 
has thrown out shoots seems to harbour a quantity of the insect, 
and from this the majority of the insects were taken. 

“ They are very active and quick-running, taking to the wing 
readily. The only hope of taking the specimens by sweeping is 
to dig the net as far down to the roots of the shrub as possible. 
The disturbed specimens run up and may be caught on the third 
or fourth sweep in the same spot. One specimen, running 
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actively over a leaf, allowed me to place a tube over it, and did 
not attempt to fiy or drop. 

4t I could see nothing to attract the insects to this particular 
stump more than any other, so presume they were emerging 
there. Nearly all the specimens were taken between 12 and 1 
solar time.” 

The locality here described was visited by Mr. Hardy and 
myself towards the end of January of this year, and I can fully 
bear out Mr. Hardy’s excellent description. The insects were 
evidently over, as we failed to find any of them after prolonged 
search. A few days later we visited a similar water-channel 
near the Springs on Mount Wellington (3,000 feet level), and 
captured a number of the same species in a closely similar situa¬ 
tion, viz., by beating tea-tree bushes overhanging the water- 
channel. 

On January 10th of this year, Mr. Hardy and I visited 
Cradle Mountain, an unworked locality in the north-west of 
Tasmania. The collecting-ground lies between the 3,000 and 
4,000 feet levels, and contains numerous lakes and swift mountain- 
streams. Two new species closely allied to the Hobart form 
were obtained here. Some of these were obtained by sweeping 
bushes overhanging streams, but the majority were got by sweep¬ 
ing the low bushes and herbage fringing the shores of Lakes 
Lilia and Dove. Occasionally also, we noticed the insects on 
the wing. Their flight is fairly strong, and they are not 
easy to capture, owing to their inconspicuousness. We also 
noticed the peculiar method of copulation, which resembles that 
of the Asilidce very closely. If a male and a female be put 
alive into a glass tube, the male at once seizes the female fiercely 
with his anal forceps, taking hold of her in any position hap¬ 
hazard. He then quickly moves his appendages to the posterior 
end of the body of the female, opening the forceps to a great 
width, and then closing them quickly upon the tip of her abdo¬ 
men The result is a lock-grip, the two insects facing in oppo¬ 
site directions. When once the male has got his correct hold, 
no amount of annoyance will persuade him to let go. The pairs 
could even be killed in the cyanide bottle without always relax¬ 
ing their grip. 
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Several gravid females were taken, but we could not persuade 
them to lay any eggs. All attempts at unravelling the life- 
history have so far failed. All we can be certain of is that the 
larval stage must be either aquatic or semi-aquatic, since the 
insects are confined to the neighbourhood of water. The presence 
of cerci in the female suggests that the eggs are carefully placed, 
either upon moist ground, or upon the stems of plants fringing 
the water-courses or the borders of lakes. 

These insects differ so greatly from all existing Mecoptera that 
I have no hesitation in placing them in a new family, which will 
contain a single new genus and four new species. 

Family NANXOCHOKISTIDJE, fam.nov. 

(Text-fig. 1). 

Mecopterous insects of small size (expanse of wing ll-18mm.). 
liend small and globular, with large compound eyes and three 
ocelli. Antennce (Plate xvii., fig.6) elongated, composed of 22-25 
joints, of which the first two are stouter than the rest, the third 
slender and much elongated. Mouth-parts very remarkable 
(Plate xvii., figs 7-9). Labrum and epipharynx (Fig.7, Ihr, ep) 
forming a sharply projecting beak, somewhat more prominent 
in the female than in the male; the epipharynx is fused basally 
to the underside of the labrum, but separable from it at the tip. 
Mandibles (Fig.7, md) vestigial, weakly chitinised triangular 
pieces at the sides of the labrum, without teeth. Maxilla? (Figs. 
8 , 9) well-developed, with small cardo (c) and elongated stipes 
(st). Maxillary palpi (mxp) long, five-jointed, hairy, the basal 
and terminal joints somewhat swollen, the others subcylindrical. 
The third joint carries a conspicuous disk-like sense-organ (so) 
ringed with black chitin,and bearing on its face numerous minute 
pits. Inner lobe of maxilla (il) an elongated piece of delicate, 
almost colourless chi tin, carrying rows of closely-set delicate 
hairs; the tip rounded. In their natural position, the two 
inner lobes are held with their distal ends in contact in a vertical 
plane, lying above and upon the proboscis, so that they may 
possibly help to form a sucking-tube with the latter organ. 
These lobes appear in situ as part of the proboscis, and might 
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well be mistaken for a hypopharvnx, but dissection soon reveals 
their true nature. Labium (Fig.8) with well-developed sub- 
mentum (sm) and mentum ( m ), no palpi. The distal end of the 
labium is produced into a very distinct proboscis, the two halves 
of which are only partially fused; their distal portions form a 
large bifid labellum (lb) carrying short hairs and bristles set in 
conspicuous chitinous pits with raised rims. The proboscis is 
probably formed by the two paraglossse. 

Thorax: prothorax rather small. Pterothorax large and 
strongly built, the mesothorax larger than the metathorax. Legs 
long and slender, the coxse immense, the femora long and fairly 
broad, the tibise long and slender, with a pair of short spurs at 
the distal end; tarsi five-jointed, slender, the first joint very 
long, claws and empodium small. 

W i ngs in repose held over the back of the abdomen in the 
form of a steep roof or tent (much as in Hemerobiidce). Winy- 
membrane covered all over with an immense number of minute 
hairs or microtricliia ; larger bristle-like hairs or macrotrichia are 
present along all the veins, and also form a dense short fringe 
all round the wing, but are absent from the wing-membrane itself, 
except on the pterostigma, where they encroach slightly inwards 
from the border. Venation (Text-fig. 1) open, regular, fore- and 
hindwings subequal, the distal portions closely similar, but the 
basal venations showing considerable differences. Sc shortened. 
A distinct but weakly chitinised pterostigma present between 
the distal end of Rj and the wing-border. R 2 +3 unbranched, 
and hence first apical fork absent in both wings (cf Diptera 
Brachycera). Discoidal (do) and median (me) cells present, 
closed. Second (Af 2 ), third (Af 3 ), and fourth (Af 4 ) apical forks 
present. Thyridiuin ( t) at about middle of wing. Cubital fork 
(cuf) near base; from it Cuj arches up to fuse with the main 
stem of M for some distance; this stem is continued in a direct 
line by Ciq as a strong convex vein, while M arches away 
from it anteriorly, branching into two at t. In hindwing, Cu 2 
fuses with 1A soon after leaving cuf. Coupling apparatus of 
fvings (Plate xvii., fig. 10) consisting of a very distinct frenulum 
(fr) in hind wing, formed of a small jugal process carrying two 
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strong bristles, and an equally strong jugal bristle ( jb) on the 
forewing. Tn flight, the bristles of the frenulum engage the 
underside of the basal posterior portion of the forewing (as in 
Planipennia and some Lepidoptera), while the jugal bristle lies 
dorsally over the costal margin of the hind wing. 



Needham nomenclature and notation. Af 2 , Af 3 , Af 4 , second, third, 
and fourth apical forks; cuj\ cubital fork; clc, discoidal cell; me, 
median cell; pdc , post-discoidal cell; pt, pterostigma; rf\ radial fork 
(origin of Rs); sdc, subdiscoidal cell; t, thyridium (medium fork); tc, 
thyridial cell. 

Abdomen of male subeylindrieal, of female somewhat 
enlarged towards middle, then tapering towards tip. 2sine well- 
formed segments present, and vestiges of a tenth, with small 
cerci, two-jointed in male (Plate xvii., fig.ll,c), three-jointed in 
female (fig. 12, c), In male, seg. 9 is swollen to form the enlarged 
base of the claspers , which are of the typical Panorpoid form, 
but are not arched dorsally over the abdomen, as in Panorpa 
and allied genera. Genital pore of male covered by a pair of 
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partially fused valves (tig.ll, v)\ the ninth segment ends dorsally 
in a median bilobed appendage of small size, situated between 
the base of the claspers. In female, seg. 8 carries a pair of 
ventral gonapophvses (fig. 12 , yp) with pointed, curved ends; 
these form the ovipositor. Seg. 9 is normal; seg. 10 very short, 
carrying the small but distinct cerci (c). 

Genus K annochorista, n.g. 

(Plates xvi.-xvii.) 

Characters as in the family, to which may be added Hind¬ 
wing slightly shorter and narrower than forewing: base of hind¬ 
wing very distinctly narrower. Sc in forewing ending at or a 
little before two-thirds of the wing-length, either upon Rj (Plate 
xvi., figs. 1 , 3, 4) or upon C (fig. 2 ); in the former case, the ptero- 
stigma remains open basally; in the latter, it is closed basallyby 
the upcurved end of Sc and a small cross-vein descending from 
it upon Rj. Between C and Sc in forewing, two constant cross¬ 
veins. Sc in hindwing very short, ending upon C either above 
or before the level of the origin of Rs (this character is variable 
for individuals of the same species). Pterostigma supported 
below by a single constant cross-vein descending upon the dis- 
coidal cell ( dc ). Second apical fork (Af 2 ) always divided by a 
single constant cross-vein, which therefore closes distally a single 
post-discoidal cell {pdc) situated beyond and below dc, close to 
the apex of the wing. Below dc and pdc , a sub-discoidal cell (sdc) 
is closed off by two constant cross-veins, the first descending 
from R 4+5 upon M 1+2 somewhat distad from t , the second de¬ 
scending from Rg upon Mj at about the middle of the length of 
pdc. Thyridinm or median fork (t) placed somewhat distad from 
level of rj\ but before the beginning of dc. Median cell {me) 
completely closed, with Af ; > stalked, but Af 4 sessile upon it. 
Below and a little before the level of t y Ciq forks, sending out an 
oblique upward branch Cu la which fuses with M 3 + 4 , thereby 
completing the closure of the thyridial cell (tc). At the thyri- 
dium, the pigmentation of the wing-veins is interrupted for a 
short distance, so that there appears to be a short break in the 
three veins meeting at this point; this formation I propose to 
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term the thyridial hiatus. It is more conspicuous in the tore- 
wing than in the hind. In forewing, near base, there are cross- 
veins between Cu 2 and 1A, between 1A and 2A, and (close up 
to base) between 2A and 3A; 3A is branched. In hindwing, 
there is a cross-vein from 1A to 2A, just below ciif; 2A is 
branched, 3A simple. 

Genotype, Nannochorista dipterdioes , n.sp. /Hobart and 
Mount Wellington, Tasmania). 

1. Nannochorista dipteroides, n.sp. 

( Plate xvi., fig. 1). 

Total length 4, abdomen 2*7, forewing 6*5, hindwing 5*7, 
expanse 13 mm. 

Head medium brown, 
eyes very dark brown, vertex 
and ocelli black. Antennce 
3 mm., scape, pedicel, and 
base of third joint brown¬ 
ish, rest black. Mouth-parts 
brownish, of the form de¬ 
scribed above (under char¬ 
acters of the family). 

Thorax black, a tinge Gerci of female in A annochorista. — a, A. 

of reddish-brown near wing- dipteroides; h, X. ho/ostigma; c, X. 

, , , eboraca; ( x 46). 

bases. Legs pale semi-trans¬ 
parent brownish, slightly darkened distallv on each segment; 
tarsi darker. 

Abdomen: 1-8 black, with a slight tinge of reddish-brown 
at extreme base; all segments furnished with short pale hairs. 
Segs. 9-10 and claspers rich brown, with hairs of same colour. 

J. Total length 6-7*5, abdomen 4 *5-5*5, foreiving 7-8, hind wing 
6-7, expanse 14*5-17 mm. 1 " Head and thorax as in male, except 
that the la brum and epipharynx are slightly longer. Abdomen 
shining black; cerci shaped as in Text-fig.2, a 

* In all the species, the variation in size of the females is very great, 
necessitating the giving of limiting measurements. On the other hand, 
the males vary very little in size, so that an average measurement will 
suffice. 
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Hab .—Hobart (October-November), Mount Wellington (Jan¬ 
uary). On bushes at the sides of small watercourses. 

Types, and series of paratypes in Coll. Tillvard (Hobart, 
October-November, 1916, taken by Messrs. G. H. Hardy and C. 
Cole). 

2. Nannochorista holostigma, n.sp. 

(Plate xvi., tig. 2 ). 

Total length , 4*8, 9 6 - 8 j abdomen , £ 3, 9 4*5-5*7; forewing y 
$ 6 , 9 7-8'5; hindiuing , 5*2, 9 6-7*5; expanse , £ 12*5, 9 14*5- 
17*5 mm.* 

Closely resembles N. dipleroides , from which, however, it may 
be at once distinguished as follows In forewing, Sc ends up 
on C, not on R 1? and the pterostigma is completely closed proxi- 
mally by a small cross-vein descending from Sc to Rj. Wings 
slightly broader and generally somewhat less hyaline than in 
N. dipteroides] most of the cross-veins in the forewing usually 
distinctly clouded. Legs with a black spot on each trochanter, 
a black blotch distally on each femur. Segs.9-10 and claspers 
of rich red-brown, larger than in iV. dipteroides. Cerci of 9 
as in Text-fig. 2, 6 . 

llab .—Shores of Lakes Lilia and Dove, Cradle Mountain, 
N.W. Tasmania (3,000 feet). Also a few specimens from bushes 
overhanging the creeks. January, 1917. 

Types, (J9> ar *d series of paratypes, in Coll. Tillvard. 

3. Nannochorista maculipennis, n.sp. 

(Plate xvi., fig.3). 

(unique). Total length 4*2, abdomen 2*7*, forewing 5*5, hind¬ 
wing 4*7, expanse 11*4 mm. 

This very distinct species differs from N. dipteroides as follows; 
Head entirely black; antennae 2*7 mm, 22-jointed, black, third 
joint not much elongated. Thorax and abdomen : 1-8 jet black, 
9-10 and claspers dark brown, large, blunter than in jV. dipter- 

* In all the species, the variation in size of the females is very great, 
necessitating the giving of limiting measurements. On the other hand, 
the males vary very little in size, so that an average measurement will 
suffice. 
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aides , somewhat hairy. Wings distinctly shorter and more 
rounded at apices than in the other species; forewing heavily 
clouded with greyish-black upon all the cross-veins and junctions 
of the veins, as shown in Plate xvi., fig. 3. Hind wing with 
cross-veins near middle of wing lightly clouded. 

Hab. —Crater Lake Creek, Cradle Mountain, N.W. Tasmania 
(3,500 feet). A single male, beaten out of a bush by Mr. G. H. 
Hardy, January 16th, 1917. 

Type, (J in Coll. Tillyard. 

4. Nannochorista eboraca, n.sp. 

(Plate xvi., fig.4). 

5 (unique). Total lenyth 6, abdomen 4, forewiuy 7*5, hindiviny 
6*5, expanse 15*5 mm. 

Head reddish-brown, vertex and ocelli shining black; 
antennce 4 mm., scape and pedicel reddish-brown, rest black, 
third joint long. Eves black; mouth-parts blackish. T h o r a x 
dark shining brown. Legs very slender, semi-transparent pale 
brownish, tarsi somewhat darker. Wings rather elongated, 
slightly clouded, as shown in Plate xvi., tig.4. Abdomen 
very dark shining brown Cerci with slender elongated third 
joint, as shown in Text-fig.2, c. 

Closely resembles A. dipteroides £, but can be distinguished 
from it at once by the form of the cerci. 

Hab. — Ebor Scrub, N.SAY. (5,000 feet). A single female 
taken by Dr. A. J. Turner, F.E.S., on January lltli, 1916. 

Type, $ in Coll. Tillyard. 

Nannochorista is an example of a highly specialised reduced 
type based upon a very archaic foundation. I am not able to 
indicate the existence of any close relatives of it at the present 
day, though it seems highly probable that a careful study of the 
small Liassic wing-types, such as Orthophlebia , might reveal its 
ancestry. In order to appreciate the value of Nannochorista to 
the student of the phylogeny of the Panorpoid Orders, it would 
be best to deal separately with certain of the archaic and caeno- 
genetic characters presented by it 
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Archaic Characters. 

1. Method of folding the wings. The high roof-like manner of 
folding the wings is probably the original manner for the 
ancestor of all the Panorpoid and Neuropterous (s.str.) groups. 
It is still retained in the Megaloptera, most of the Planipennia, 
in many Trichoptera, and in some ancient Lepidoptera, e.g., the 
HepialidfP. 

2. 1'he presence of a icing-coupling apparatus , with frenulum 
well developed . I have already shown that most Planipennia 
possess this coupling-arrangement for the wings. As is well 
known, the majority of Lepidoptera also possess a well-de¬ 
veloped frenulum. Now the same structure turns up in the 
Mecoptera ! Although not before recorded for this Order, its 
presence in Nannochorista led me to examine carefully the other 
representatives of the Mecoptera in my collection. In the 
Choristinib , 1 find a definite jugal process present on the hind¬ 
wing, with a distinct frenulum of two bristles. On the fore¬ 
wing, instead of the single strong jugal bristle of Nannochorista , 
there is a bunch or pencil of stiff bristles of smaller relative size. 
A small frenulum is present at the extreme base of the hindwing 
in Panorpa , also in llarpobittacus. 

Two important conclusions follow from this :— 

a That the equality and independence in flight of fore- 
and hind wings in recent Mecoptera, such as Bittacus , is not 
primitive , as Handlirsch supposed, but a secondary development 
from an original condition in which the wings acted together in 
flight, the connection being made by means of the frenulum and 
jugal lobe. 

b . That the frenulum is an archaic structure which was 
present in the ancestral form of the Panorpoid Orders, and con¬ 
sequently the main stem of the Lepidoptera must be the Frenata ’, 
with the J ugatai as an archaic side-branch with specialised wing- 
connection. I shall have more to say upon this in a future 
paper, when dealing with the origin of the Lepidoptera. 

3. The probable aquatic or semi-aquatic life-history. — Much 
evidence can be brought forward to show that the ancestors of 
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the Panorpoid and Neuropterous (s.str.) Orders were originally 
semi-aquatic. The habit is still retained by Narmochorista , and 
probably also by the Choristinw, in Mecoptera, by the Tipulidw 
and many other families in Diptera, by the Chaidiodince in 
Megaloptera, and by the Osmylidce in Planipennia. From such 
an archaic form of life-history, the development of true aquatics 
(e.g., Sicilince , Trichoptera), of false aquatics (e.g., Cidicidce ), and 
of land-dwellers is easily traceable. 

Ccenogenetic Characters. 

1. Reduction in size. -Nannochorista is by far the smallest of 
all existing Mecoptera. The reduction closely parallels that of 
many Dipterous families, e.g., the relationship of A annochorista 
to Panorpodes and allies is closely analogous to that between 
Culicidce and Tipulidre. 

2. Loss of macrotrichia from wing-membrane. — Almost all 
Mecoptera show macrotrichia more or less abundantly upon the 
wing-membrane. In Nannochorista , the wing-membrane re¬ 
sembles that of many Diptera and Hymenoptera, a state that 
may also be due to the elimination of macrotrichia. 

3. Reduction of the sub-costal vein. — This is especially evident 
in the hindwing. Compare the hindwing of Lepidoptera. 

4. Loss offirst apical fork. —This is unique amongst Mecoptera, 
but is the normal condition throughout the whole of the Diptera 
Brachycera. 

5. Highly specialised condition of fusion between M and Cu 2 . — 
The amount of fusion between these two veins, and the far 
distal position of the departure of M from M + Cu n are quite 
unique in Mecoptera. It seems to me that a similar condition 
exists in the Hymenopterous wing, and that the homologies of 
the veins in that Order could be determined by reference to an 
original Panorpid-like ancestor, in which a similar fusion had 
become a fixed character; and, on this fusion, all later develop¬ 
ments must have been based. 

6. High specialisation of mouth-parts. — The great reduction of 
the mandibles, the formation of the sharply-pointed labrum- 
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epipharynx, and the presence of a definite proboscis with bilobed 
labellum, are unique in Mecoptera. Here is a development 
closely parallel to that of the Diptera. Compare, for instance, 
the mouth-parts of Nannochonsta with those of the Blepliaro- 
ceridce ( see Kellogg, “Genera Insectorum, Fasc. 56, Blejtharo- 
ceridce ”). * 

In conclusion, it seems clear that the discovery of this remark¬ 
able new type of insect is of the greatest interest to students of 
all the Panorpoid Orders, and cannot fail to infiuence very 
greatly our views upon the phylogeny of the Lepidoptera and 
Diptera, as well as radically altering our conception of the 
Mecoptera as an Order preserving an original freedom of action 
between fore- and hind wings. 


Appendix. 

After completing my work on the Nannochoristidce , it occurred 
to me that it was very likely that these remarkable insects 
might be found in New Zealand as well as in Tasmania. I 
therefore sent out pairs of cotypes from my series to several 
correspondents in the Dominion. In reply, I received from Mr. 
A. Philpott, F.E.S., of Invercargill, a pair of a very fine species, 
which he had taken in 1913, and had put by in his collection, 
thinking that it was some peculiar or aberrant form of Lacewing. 

A study of these insects reveals the fact that they are very 
closely allied to the Tasmanian forms, but are even more reduced 
as regards their venation. I think it best to place them in a 
new genus, the definition of which is here given, together with 
a description of the new species, and a Text-figure of the wings 
/Text-fig.3). 


Genus Ciioristella, n.g 

Insects of the general size, appearance, and structure of 
A dnnochorista, but differing from that genus as follows : — 

Wings somewhat broader and shorter than in Nannochorista: 
the second apical fork (between R 4 and R 5 ) not divided into two 
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cells by a cross-vein, but simple, as in Trichoptera, Lepidoptera. 
and Diptera. Median cell shorter and broader than in Nanno- 
chorisla; the three veins running into the thyridium becoming 
hyaline at that point, (as in Xannochorista, but less markedly 
so) so as to form a thyridial hiatus . Sc ends up with a curve 
upon R, in the forewing, not far from the pterostigma; in hind¬ 
wing, Sc is very short, and ends upon the costal border well 
before the origin of Rs. 



ChoristeUa philpotti , n.g. et sp. Wings of male; ( x 12). 

Antennse with 23-24 joints, the first two short and stout, the 
third much longer and slenderer, the rest shorter than the third, 
slender and equal to one another. Maxillary palps five-jointed 
in both sexes, slender, slightly hairy. 

Genotype, Choristella philpotti , n.sp. 

Choristklla philpotti, n.sp. 

Total length , 5, 9 6 ; abdomen, 3, 9 4; forewing, £ 6 , 9 8*5; 

hindwing, £ 5*3, 9 7*5; expanse, 12*5, 9 17*5 mm. 

Head brown; eyes and antennae dark brown. Thorax 
blackish. brown, with darker femora. Wings hyaline, 

the forewing marked all over with semi-transparent blotches of 
dull brownish, as shown in Text-fig.3; hindwing slightly clouded 
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with brown at the points of union of the veins with the apical 
and posterior margins, and upon the cross-vAns. Frenulum 
well-developed, with two strong bristles in the male, and a third 
somewhat shorter bristle also present in the female 

Abdomen cylindrical, shiny black with pale pubescence. 
Segment 9 and anal appendages brown, the latter shaped very 
much as in A annochorista maculipennis. 

Types, in Coll. Tillyard. A male and a female, collected by 
Mr. A. Philpott. 

Loc .—The male from Queenstown, N.Z., taken on December 
20th, 1913; the female from Longwoods, N.Z., on December 5th 
of same year. 

I fab. — South Island of N.Z. I have little doubt that this 
insect would be found in any of the mountainous regions of the 
South Island, especially along the borders of lakes and small 
mountain-streams. 

The insect is dedicated to M r. A. Philpott, who is to be con¬ 
gratulated upon this fine discovery. No doubt other species 
will be found in New Zealand, as soon as collectors get to know 
the appearance of the insect, and its most likely haunts. 

The bearing of this discovery upon the Antarctic Theory as 
advocated by Mr. Hedley, is obvious. A highly specialised 
derivative from a very ancient stock, and quite unlike anything 
else known to exist in any other part of the world, the Na'nno- 
choristidce form one of those test-groups upon which the Theory 
may be found either to stand or fall. The distribution of this 
family, so far as at present known, in Tasmania, the Eastern 
Highlands of Australia, and in New Zealand, can only be ex¬ 
plained by dispersal from an original common Antarctic ancestor. 
If another form belonging to this family were to be found in 
South Chili or Patagonia, the evidence would be complete: but 
it seems almost hopeless to expect this region to be well searched 
for such out-of-the-way insects, for a very long time to come. 

In the loss of the cross-vein dividing the second apical fork, 

Choristella is the most highly specialised of all Mecoptera, and 

approaches very closely to the venational type of the Diptera 

Brachvcera, 

✓ 
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EXPLANATION OF PLATES XVI.-XVII. 

. Plate xvi. 

Fig. 1. — Xannochorista dipjtercnd.es <3 , n.g. et sp.; ( x 8y). 

Fig.2. — Xannochorista holostiyrna 6 . n.g. et sp.; ( x 8 : J). 

Fig.3. — Xannochorista maadipennis 6 , n.g. et sp.; ( x 8y). 

Fig. 4. — Xannochorista e.boraca ? , n.g. et sp.: ( x 8f). 

Plate xvii. 

Fig.o. — Xannochorista holostiyrna 6 , n.g. et sp.; ( x 0D. in position of 
rest. 

Fig.6. — Xannochorista holostiyrna 6 , n.g. et sp. Antenna; ( x2S). 

Fig.7. —Xannochorista diptero'ides ? , n.g. et sp. Labrum {fbr), epipharynx 
{ep), and vestigial mandibles {md); ( x 83). 

Fig.8. — Xannochorista dipterdid.es ?, n.g. et sp. Maxilla? and labium, 
dissected off together and viewed from ventral side; //, inner lobes 
of maxilhe; lb, labellum; m, mentum; m.vp, maxillary palpi: 
m m, snbmentum; st, stipes; ( x 83). 

Fig.O. — Xannochorista dipteroides 3 , n.g. et sp. Maxilla disseeted off: 

c, eardo; it, inner lobe; m.rp , maxillary palp; *o, sense-organ on 
third joint of palp; st, stipes; ( x 83). 

Fig. 10. — Coupling-apparatus at base of wings of Xannochorista; fr, frenu¬ 
lum; Fo', forewing; //>, hindwing; jb, jugal bristle; ( x 83). 

Fig. 11. — Xannochorista diptero'ides, n.g. et sp. Dorsal view of end of 
male abdomen, eleared and mounted in Canada Balsam: <\ eerei: 
/', valves; 8-10, abdominal segments; ( x28). 

Fig. 12.- — Xannochorista holostiyrna, n.g. et sp. Lateral view of end of 
female abdomen, cleared and mounted in Canada Balsam; c, eerei; 
</p, gonapophyses: 8-10,abdominal segments; (x281. 
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